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In the Claims 

1. (Currently Amended) An encoding system for determining position and 
position changes of a moving member, comprising: 

a sequence of encoder marks forming incremental patterns and at least one 
index pattern, wherein two subsequent incremental patterns arc indicative of an 
incremental position-change of the moving member and the index pattern is 
indicative of a reference position of the moving member; 

a sensor arrangem e nt vi e wing configured to view a section of the encoder- 
mark sequence, wherein the viewed section of the encoder-mark sequence carries 
redundant incremental position-change inform ation at least in regions not 
disturbed by the index patter n the length of which is greater than on e position 
chang e incr e m e nt ; and 

an analyzer arranged to analyze an encoder-mark pattern in the viewed 
section with regard to the incremental patterns and the index pattern and to 
generate, in response to a pattern match found, an incremental-position-change 
signal and an index signal. 

2. (Currently Amended) The encoding system of claim 1, wherein the 
s e nsor arrangem e nt compris e s a plurality of s e nsor el e m e nts arranged to 
simultaneously dotoot a plurality of onoodor marks in the section of th e encod e r - 
mark ooqu eftee- analvzer verifies a correlation between the viewed section and the 
index pattern to be higher than a threshold as a condition of the index signal . 
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3. (Currently Amended) The encoding system of claim 1 , wherein th e index 
pattern has a l e ngth, and-the length of the viewed section correspond s to the length 
nf tha indox pattern - is larger than a length of the index pattern . 

4« (Currently Amended) The encoding system of claim 1, wherein 
flnhflflquftnt incr e m e ntal patt e rns ov e rlap t he analyzer ascertains whether a 
correlation between the viewed section and the encoder pattern is higher than a 
threshold as a condition of the incremental-position-change signal . 



5. (Currently Amended) The encoding system of claim 1, wherein the 
analyzer sets a detected pattern to a correct pattern closest to the detected pattern 
encod e r marks are identical 

6. (Currently Amended) The encoding system of claim 1, wherein a length 
of the viewed section of the sequence of encoder marks is selected according to a 
desired robustness syst e m is a linear or an angular of the encoding system. 
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7. (Currently Amended) An encoding system for determining position and 
position changes of a moving member, comprising: 

a row of encoder marks arranged along the moving member in a generally 
regular manner to provide incremental position-change information; 

at least one index marking in the form of a predefined pattern of encoder 
marks which represents a disturbance of the regular encoder-mark arrangement; 

a sensor arrangement viewing a section of the row of encoder marks and 
arranged to provide a viewed pattern of the encoder-mark section; 

an analyzer arranged to analyze the viewed pattern to generate incremental- 
position-change signals on the basis of the encoder marks and an index signal in 
response to a detection of the predefined index mark pattern, wherein the analyzer 
verifies a correlation between the viewed section and the index mark pattern to be 
higher than a threshold as a condition of the index signal 

wher e in — the incr e m e ntal position - change — signals — are — enabled — te — be 
generated also in that section of the onoodor mark row in which th e r e gular e n 
coder mark arrang e m e nt is di s turbed by th e ind e x marking. 

8. (Currently Amended) The encoding system of claim 7, wherein 
robustness of the encoding system against noise is increased bv viewing a longer 
section of the row of encoder marks the sensor arrangement oom prises a plurality 
of sensor e l e m e nts arrang e d to simultaneously dotoot a plurality of - e ncod e r marks 
in the view e d e ncod e r mark s e c tion. 
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9. (Currently Amended) The encoding system of claim 7, wherein the index 
marking has a length, and the length of th e vi e wed encoder - mark GOOtion 
nnrrnrprmrk tn thn Irmgth nf thft inriax marking, incremental-position-change 
signals are generated bv use of the viewed section, even when the viewed section 
is disturbed by the index mark pattern. 



10. (Original) The encoding system of claim 7, wherein the sensor 
arrangement is arranged to detect, in the viewed section, a multiplicity of encoder 
marks, so that the detected encoder marks carry redundant incremental position- 
change information at least in regions of regular encoder-mark arrangement, 
wherein the detection of the multiplicity of encoder marks enables the 
incremental-position-change signals to be generated also in that section of the 
encoder-mark row in which the regular encoder-mark arrangement is disturbed by 
the index marking. 

11. (Currently Amended) The encoding system of claim 7, wherein the 
e ncod e r marks ar e e quidistantly spaced in r e gions of regular encoder mark 
arrangement t he incremental-position-change signals are generated only after 
confirming a correlation between the viewed section and an encoder pattern that is 
greater than a second threshold. 

12. (Currently Amended) The encoding system of claim 7, wherein the 
e ncod e r mark s ar e identical, analyzer sets a detected pattern to a correct pattern 
closest to the detected pattern. 
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13. (Currently Amended) The encoding system of claim 7, wherein the 
system r a Kfteag pf aa nngiilnr emending nyatom. a len gth of the viewed section is 
larger than a length of the index mark pattern. 

14. (Currently Amended) An encoding system for determining position and 
position changes of a moving member, comprising: 

a row of identical encoder marks forming incremental patterns and at least 
one index pattern, wherein two subsequent incremental patterns are indicative of 
an incremental position-change of the moving member and the index pattern is 
indicative of a reference position of the moving member; 

a sensor arrangement detecting a pattern of a section of the encoder-mark 

row; 

an analyzer arranged to analyze the detected encoder-mark pattern with 
regard to the incremental patterns and the index pattern and to generate, in 
response to an incremental-pattern match found, an incremental-position-change 
signal and, in response to an index-pattern match found, an index signal , wherein 
the analyzer verifies a correlation between the section viewed bv the sensor 
arrangement and the index pattern to be higher than a threshold as a condition of 
the index signal . 
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15. (Currently Amended) The encoding system of claim 14, wherein the 
sensor arrangement comprises a plurality of oonoor e l e ments arranged to 
simultaneously detect a plurality of encod e r ma rka- in the scotion of tho encoder 
Eaark row. analyzer sets a detected pattern to a correct pattern closest to the 
detected pattern. 

16. (Currently Amended) The encoding system of claim 14, wherein fee 
ind e x pattern has a length, and tho length of tho viewed section corre sp onds to th e 
length of tho index patt e rn. a length of the section of the encoder mark sequence 
viewed by the sensor arrangement is selected according to a desired robustness of 
the encoding system, 

17. (Original) The encoding system of claim 14, wherein the sensor 
arrangement comprises a sensor element arranged to successively detect the 
encoder marks or groups of the encoder marks in the section of the encoder-mark 
row upon the movement of the moving member, wherein the encoding system is 
arranged to combine the successively detected encoder marks to form the detected 
encoder-mark pattern. 

18. (Original) The encoding system of claim 14, wherein subsequent 
incremental patterns overlap. 
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19. (Currently Amended) The encoding system of claim 14, wherein fee 

^yntnrr> ir f i Hrmnr nr fin nngnlnr nnnoriing fsyntam. a length of the section of the 

encoder-mark row viewed by the sensor arrangement is sufficient to enable 
incremental-position-change information to be generated even when the section is 
disturbed bv the index pattern. 



20. (Currently Amended) A printing device having an encoding system for 
determining position and position changes of a recording medium conveyor to 
determine the position of a recording medium placed on the conveyor, comprising: 

a sequence of encoder marks forming incremental patterns and at least one 
index pattern, wherein two subsequent incremental patterns are indicative of an 
incremental position-change of the conveyor and the index pattern is indicative of 
a reference position of the conveyor; 

a sensor arrangement viewing a section of the encoder-mark sequence, the 
length of which is greater than one position-change increment; 

an analyzer arranged to analyze an encoder-mark pattern in the viewed 
section with regard to the incremental patterns and the index pattern and to 
generate, in response to a pattern match found, an incremental-position-change 
signal and an index sigeak -signal., wherein the incremental-position-change signal 
and die index signal are generated only after confirming a correlation greater than 
selected thresholds between the viewed section and an incremental pattern or the 
index pattern, respectively. 



Ukz * B* res. nxc 



PAGE 1 W23 * RCVD AT ^10/2008 2:18:40 PM [Eastern Standard Time] « SVR:USPTO-EFXRF-3/20 ' DN1S:2738300 * CSID: 15093238979 ' DURATION (mnws):D8-06 



' MAR 10 2006 11:26 FR 00 
S/N 10/683,817 



15093238979 TO 15712738300 P. 11/23 

Response to Office Action Mailed 01/13/2006 



t 

2 

4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 



21. (Original) The printing device of claim 20, wherein the recording 
medium conveyor is a belt conveyor. 

22. (Original) The printing device of claim 20, wherein the encoder-mark 
sequence is an encoder-mark row arranged along the recording medium conveyor. 

23. (Original) The printing device of claim 20, wherein the printing device 
has a plurality of print stations arranged along the recording medium conveyor, 
and each print station is individually equipped with said sensor arrangement and 
analyzer. 

24. (Original) The printing device of claim 20, wherein the printing device 
is a page- wide ink-jet printer. 
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25. (Currently Amended) A printing device having an encoding system for 
determining position and position changes of a recording medium conveyor to 
determine the position of a recording medium placed on the conveyor, comprising: 

a row of encoder marks arranged along the conveyor in a generally regular 
manner to provide incremental position-change information; 

at least one index marking in the form of a predefined pattern of encoder 
marks which represents a disturbance of the regular encoder-mark arrangement; 

a sensor arrangement viewing a section of the row of encoder marks and 
arranged to provide a viewed pattern of the encoder-mark section; 

an analyzer arranged to analyze the viewed pattern to generate incremental- 
position-change signals on the basis of the encoder marks and an index signal in 
response to a detection of the predefined index mark pattern, wherein the analyzer 
is configured to extract redundant incremental position-change information from 
the viewed section of the row of encoder marks at least in regions not disturbed by 
the index pattern, 

wherein the incremental-position-change signals are enabled to be 
generated also in that section of the encoder-mark row in which the regular en- 
coder-mark arrangement is disturbed by the index marking. 

26. (Original) The printing device of claim 25, wherein the recording 
medium conveyor is a belt conveyor. 
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27. (Original) The printing device of claim 25, wherein the printing device 
has a plurality of print stations arranged along the recording medium conveyor, 
and each print station is individually equipped with said sensor arrangement and 
analyzer. 

28. (Original) The printing device of claim 25, wherein the printing device 
is a page-wide ink^jet printer. 

29. (Currently Amended) A printing device having an encoding system for 
determining position and position changes of a recording medium conveyor to 
determine the position of a recording medium placed on the conveyor, comprising: 

a row of identical encoder marks forming incremental patterns and at least 
one index pattern, wherein two subsequent incremental patterns are indicative of 
an incremental position-change of the conveyor and the index pattern is indicative 
of a reference position of the conveyor; 

a sensor arrangement detecting a pattern of a section of the encoder-mark 

row; 

an analyzer arranged to analyze the detected encoder-mark pattern with 
regard to the incremental patterns and the index pattern and to generate, in 
response to an incremental-pattern match found, an incremental-position-change 
signal and, in response to an index-pattern match found, an index s ignal, s ignal, 
wherein the incremental-position-change signal and the index signal are generated 
only after confirming a correlation greater than selected thresholds between the 
detected pattern and an incremental pattern or the index pattern, respectively. 
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30. (Original) The printing device of claim 29, wherein the recording 
medium conveyor is a belt conveyor. 

31. (Original) The printing device of claim 30, wherein the encoder-mark 
row is arranged along the recording medium conveyor, 

32. (Original) The printing device of claim 30, wherein the printing device 
has a plurality of print stations arranged along the recording medium conveyor, 
and each print station is individually equipped with said sensor arrangement and 
analyzer. 

33. (Original) The printing device of claim 30, wherein the printing device 
is a page- wide ink-jet printer . 
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34. (Currently Amended) A method of determining position and position 
changes of a moving member using a sequence of encoder marks which forms 
incremental pat - terns p atterns a nd at least one index pattern, wherein two 
subsequent incremental patterns are indicative of an incremental position-change 
of the moving member and the index pattern is indicative of a reference position of 
the moving member, comprising the steps: 

viewing a section of the encoder-mark sequence, wherein the viewed 
section carries redundant incremental position-change information at least in 
regions not disturbed bv the index pattern and the length of whieh -the section i s 
greater than one position-change increment; 

analyzing a encoder-mark pattern in the viewed section with regard to the 
incremental patterns and the index pattern; and 

generating, in response to a pattern match found, an incremental-position- 
change signal and an index signal. 
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35. (Currently Amended) A method of determining position and position 
changes of a moving member using a row of encoder marks arranged along the 
moving member in a generally regular manner to provide incremental position- 
change information; at least one index marking in the form of a predefined pattern 
of encoder marks which represents a disturbance of the regular encoder-mark 
arrangement, comprising the steps: 

viewing a section of the row of encoder marks , wherein the section viewed 
has a length selected according to a desired robustness of the encoding system : 

providing a viewed pattern of the encoder-mark sectio n, wherein the 
viewed pattern of the encoder-mark section carries redundant incremental 
position-change information at least in regions not disturbed by the index pattern: 

analyzing the viewed pattern to generate incremental-position-change 
signals providing the incremental position-change information on the basis of the 
encoder marks and an index signal in response to a detection of the pre-defined 
index mark pattern, 

wherein the incremental-position-change signals arc enabled to be 
generated also in that section of the encoder-mark row in which the regular 
encoder-mark arrangement is disturbed by the index marking. 
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